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that pug mutants have a reduction in the size of the zones of
differentiating chondrocytes. In addition, skeletal elements also display
premature ossification, which could reflect early differentiation of
chondrocytes, leading to a reduction in limb length. Further, we
observed a dramatic decrease in the levels of proteoglycans secreted
by chondrocytes. Proteoglycans are essential for normal signaling
through multiple pathways, thus this decrease may affect signaling
between different chondrocyte populations. The pug mutation was
isolated from a forward genetics screen in Kathryn Anderson's
laboratory. They initially mapped the pug mutation to a small region
of Chromosome7 andwe are currently interrogating candidate genes to
identify the causative mutation. The identification and characterization
of the gene affected in pugmutants will provide us with further insight
into the factors required to regulate limb length.
doi:10.1016/j.ydbio.2010.05.286
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The Sall genes encode zinc finger transcription factors and are
known to be involved in animal development. One of four Sall genes,
Sall4 is the causative gene of human congenital disease, Okihiro
Syndrome whose patients show defects in multiple organs including
the limb. The symptoms are considered as results of haploinsuffi-
ciency of Sall4, however, Sall4 heterozygous mice are known to show
normal limb development. In order to understand the function of
Sall4 in vertebrate limb development, we characterize mouse Sall4
mutants. Sall4 null mouse embryos die soon after implantation;
therefore, we conditionally inactivated Sall4 by using Prx1Cre, which
expresses Cre in limb bud mesenchyme. We observed normal limb
skeleton in Prx1Cre; Sall4 mutant mice at birth. Some new-born pups
exhibited excencephaly probably due to Cre activity in the brain of
the Prx1Cre mouse. Our experiments show, unexpectedly, that Sall4 is
dispensable for mouse limb development.
doi:10.1016/j.ydbio.2010.05.287
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The vertebrate notochord is a transient embryonic structure that
serves as a signaling center in the midline of the developing early
embryo. During later mouse embryogenesis the notochord derives all
cells found within the nucleus pulposus, which is located in the
center of each intervertebral disc. The nucleus pulposus is essential
for maintaining disc function as damage to this structure leads to disc
degeneration. In this study we abolished a co-receptor of hedgehog
signaling, smoothened (smo), to remove all hedgehog signaling in the
notochord using a tissue-specific cre allele (Shhcre). We demonstrate
that the hedgehog signaling pathway is essential for formation but
not the maintenance of the notochord sheath that surrounds the
notochord during mid-embryogenesis. Removal of hedgehog signal-
ing from the notochord resulted in loss of the notochordal sheath and
aberrant migration of notochord cells throughout the vertebral
column. Mis-migration of notochord cells resulted in the formation
of small, abnormal nuclei pulposi. Our results demonstrate that
hedgehog signaling is required for formation of the notochord sheath
and patterning of nuclei pulposi along the vertebral column.
doi:10.1016/j.ydbio.2010.05.288
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One of the landmarks of gonadogenesis in birds is the asymmetric
development of the female gonad. Birds develop only a functional left
ovary, which forms a thick cortical layer with cords enclosing germ
cells. The right gonad fails to develop a functional cortex and
eventually degenerates. Genes such as BMP7, Pitx2 and ERα, have
been shown to be expressed in an asymmetric manner inside the
female gonad. However, aside from Pitx2, there is little evidence for
their role in the development of the gonad. In this work, we studied
the expression patterns of some components of the TGFβ family
signaling pathway in chicken embryonic gonads. By in situ hybridiza-
tion (ISH) we found that TGFβ 1 and 2 are expressed in the female
gonad. On the other hand, none of the TGF isoforms were found by
ISH in male gonads. TGFβ expression begins around day 7 of
incubation and is limited to the cortex of the left ovary. In addition
to the mRNA for TGFβ, we found that phosphorylated Smad2 occurs
in the nuclei of cells throughout the ovary, indicating that the
signaling pathway is active in the ovary. By culturing left ovaries in a
TGFβ1-supplemented medium, we found that TGFβ induces a shift of
cortical structures toward the medulla, as shown by the immuno-
fluorescence pattern of cytokeratins, known markers for the cortical
layer of the ovary. These findings suggest a role for TGFβ in the
development of a functional female gonad in chickens. This work was
supported by CONACYT, grant number 60348.
doi:10.1016/j.ydbio.2010.05.289
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Sex is determined genetically in the avian embryo, but the key switch
for testis versus ovary formation has been a long standing question in
developmental biology. In birds, female is the heterogametic sex (ZW),
while the male is homogametic (ZZ). Here, we show that the Z-linked
DMRT1 gene is required for testis formation in the chicken embryo.
Knockdown of endogenous DMRT1 expression using a novel RNA
interference approach induces feminization of genetically male (ZZ)
gonads. Rather than developing paired testes, ZZ embryos with reduced
DMRT1 expression develop a left ovarian-type gonad and an undiffer-
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